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IMAGE DATA CORRECTION METHOD AND APPARATUS FOR PLASMA 
DISPLAY PANEL, AND PLASMA DISPLAY PANEL DEVICE HAVING THE 

APPARATUS 

CROSS REFERENCE TO RELATED APPLICATION 
[0001] This application claims priority to and the benefit of Korean Patent 
Application No. 2003-10999 filed on February 21, 2003 in the Korean Intellectual 
Property Office, the content of which is incorporated herein by reference in its entirety. 
BACKGROUND OF THE INVENTION 

(a) Field of the Invention 

[0002] The invention relates to a plasma display panel device. More 
specifically, the invention relates to an image data correction method and apparatus for 
amending image data while maintaining chromaticity of video signals and constant 
white linearity, and a plasma display panel device having the apparatus. 

(b) Description of the Related Art 

[0003] The plasma display panel is a display device that has a plurality of 
discharge cells arranged in a matrix form, which are selectively excited to emit light and 
thereby to reconstitute image data originally input as electrical signals. 

[0004] Gray-scale representation must be achieved on the PDP for improved 
performance of the PDP as a color display device. A gray-scale representation method 
divides one field into a plurality of subfields and subjects the subfields to time division 
control to achieve gray-scale representation by the subfields. 

[0005] The number of subfields is fixed irrespective of image data in a general 
gray-scale representation method. However, a gray-scale representation method using a 
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variable subfield method determines the number of subfields according to the average 
signal level (hereinafter, referred to as "ASL") of 1 -field image signals, and maps input 
image data in a memory according to the number of subfields. 

[0006] Gamma correction and error propagation processing are performed on 
5 the input image signals. Namely, digital image data undergo gamma-value correction 
based on the characteristics of the PDP, and at the same time, display errors undergo 
propagation processing for the surrounding pixels. 

[0007] Now, the prior art will be described with reference to an accompanying 
drawing. 

10 [0008] FIG. 1 A shows a comparison of the weights of a red fluorescent body 

with application of image gamma between the cases where the number of subfields is 10 
and where the number of subfields is 12. FIG. IB shows a comparison of the weights of 
a red fluorescent body without application of image gamma between the cases where the 
number of subfields is 10 and where the number of subfields is 12. 

15 [0009] Referring to FIGS. 1A and IB, the luminescence characteristic of the 

fluorescent body differs by APC (Automatic Power Control) levels according to the 
number of subfields. 

[0010] Conventionally, the luminescence characteristic of RGB varying by 
subfields is not reflected on the gamma correction, and accordingly, image data are 

20 falsely corrected. 

SUMMARY OF THE INVENTION 

[0011] The invention at least solves the problems with the prior art, and 
provides an image data correction method and apparatus that generates correction data 
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by APC levels according to the number of subfields and uses them to correct image 
data, and a PDP device having the apparatus. 

[0012] In one aspect of the invention, there is provided an image data correction 
method for a plasma display panel, which includes a plurality of address electrodes, and 
5 a plurality of scan and sustain electrodes arranged alternately and in pairs, the image 
data correction method including: (a) calculating a load factor of video signals; (b) 
determining an automatic power control level corresponding to the load factor, and 
generating sustain pulse information and the number of subfields; and (c) selecting a 
correction table from a memory according to the number of subfields and the automatic 

10 power control level, and correcting image data. 

[0013] In another aspect of the invention, there is provided an image data 
correction apparatus for a plasma display panel, which includes a plurality of address 
electrodes, and a plurality of scan and sustain electrodes arranged alternately and in 
pairs, the image data correction apparatus including: an average signal level calculator 

15 for calculating an average signal level of externally input video signals to output a load 
factor; an automatic power controller generating sustain pulse information and the 
number of subfields corresponding to the load factor; a subfield generator for generating 
subfield data corresponding to each image data of as many as the number of subfields 
output from the automatic power controller; and an image data corrector for receiving 

20 the number of subfields fed back from the automatic power controller, correcting image 
data with reference to a correction table corresponding to the number of subfields, and 
outputting the corrected image data to the automatic power controller. 
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[0014] In another aspect of the invention, there is provided a plasma display 
panel device including: a plasma display panel including a plurality of address 
electrodes, and a plurality of scan and sustain electrodes arranged alternately and in 
pairs; a controller for calculating a load factor of externally input video signals, 
5 generating sustain pulse information and the number of subfields corresponding to the 
load factor, and selecting a correction table corresponding to the number of subfields to 
output data of the corrected video signals; an address data generator for generating 
address data corresponding to the correction data output from the controller, and 
applying them to the address electrodes of the plasma display panel; and a sustain/scan 
1 0 pulse generator for generating sustain/scan pulses corresponding to the sustain pulse 

information output from the controller, and applying them to the sustain/scan electrodes. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] The accompanying drawings, which are incorporated in and constitute a 
part of the specification, illustrate an embodiment of the invention, and, together with 
15 the description, serve to explain the principles of the invention. 

[0016] FIG. 1 A shows a comparison of the weights of a red fluorescent body 
with application of image gamma data between the cases where the number of subfields 
is 10 and where the number of subfields is 12; 

[0017] FIG. IB shows a comparison of the weights of a red fluorescent body 
20 without application of image gamma data between the cases where the number of 
subfields is 10 and where the number of subfields is 12; 

[0018] FIG. 2 shows a schematic of a PDP device according to an exemplary 
embodiment of the invention; 
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[0019] FIG. 3 shows a first exemplary embodiment of the image data corrector 
shown in FIG. 2; 

[0020] FIG. 4 shows a second exemplary embodiment of the image data 
corrector shown in FIG. 2; and 
5 [0021] FIG. 5 shows a linear interpolation operation. 

DETAILED DESCRIPTION QF EXEMPLARY EMBQDIMENTS OF THE 

INVENTION 

[0022] In the following detailed description, only exemplary embodiments of 
10 the invention have been shown and described, simply by way of illustration of the best 

mode contemplated by the inventor of carrying out the invention. As will be realized, 

the invention is capable of modification in various obvious respects, all without 

departing from the invention. Accordingly, the drawings and description are to be 

regarded as illustrative in nature, and not restrictive. 
15 [0023] FIG. 2 shows a schematic of a PDP device according to an exemplary 

embodiment of the invention. 

[0024] Referring to FIG. 2, the PDP device according to the embodiment of the 

invention comprises a PDP 100, an address data generator 200, a controller 300, and a 

sustain/scan pulse generator 400. 
20 [0025] The PDP 100 comprises a plurality of address electrodes, and a plurality 

of scan and sustain electrodes arranged alternately and in pairs. 

[0026] The controller 300 calculates the load factor of external video signals, 

generates sustain pulse information and the number of subfields for the load factor, 

determines a correction table corresponding to the number of subfields, and corrects the 
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video signals. The address data generator 200 generates address data corresponding to 
the correction data output from the controller 300, and applies them to the address 
electrodes ofthePDP 100. 

[0027] The sustain/scan pulse generator 400 generates sustain/scan pulses 
5 according to the sustain information from the controller 300, and applies them to the 
sustain/scan electrodes. 

[0028] The controller 300 comprises an ASL calculator 3 10, an image data 
corrector 320, an automatic power controller 330, and a subfield generator 340. The 
ASL calculator 310 measures the load factor of externally input video signals. The 
10 image data corrector 320 receives the number of subfields fed back from the automatic 
power controller 330, corrects the image data with reference to a correction table 
corresponding to the number of subfields, and outputs the corrected image data to the 
automatic power controller 320. The automatic power controller 330 outputs 
sustain/scan pulse information and the number of subfields corresponding to the load 
15 factor. The subfield generator 340 generates subfield data corresponding to each image 
data for the number of subfields output from the automatic power controller 330. 

[0029] FIG. 3 is a detailed diagram of a first exemplary embodiment of the 
image data corrector of FIG. 2. 

[0030] Referring to FIG. 3, the image data corrector 320 comprises a table 
20 selector 321, and a memory 322. The memory 322 stores correction data for gray scale 
data by subfields. The table selector 321 selects a correction table according to the 
number of subfields to output image data with reference to the correction table. 
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[0031] Next, a detailed description of the operation of the image data correction 
method and apparatus for PDPs will be given. A detailed description of a PDP device 
having the apparatus according to the exemplary embodiment of the invention as 
constructed above will also be given below. 
5 [0032] The ASL calculator 310 receives the external video signals and 

calculates the ASL (i.e., the load factor) of the video signals. 

[0033] The image data corrector 320 corrects the video signals and outputs the 
corrected image data. If necessary, the image data corrector 320 corrects the gamma 
value of the image data according to the characteristics of the PDP 100, and at the same 

10 time, performs propagation processing of display errors for the surrounding pixels. In 
particular, for example, the image data corrector 320 uses the number of subfields fed 
from the automatic power controller 330 to correct the image data with reference to a 
correction table corresponding to the number of subfields and outputs the corrected 
image data to the automatic power controller 320. 

1 5 [0034] Accordingly, the automatic power controller 330 determines the number 

of subfields based on the load factor and outputs the number of subfields to the image 
data corrector 320. The automatic power controller 330 also generates sustain pulse 
information based on the load factor, and transfers the corrected image data from the 
image data corrector 320 to the subfield generator 340. 

20 [0035] The subfield generator 340 generates subfield data corresponding to the 

corrected image data for the number of subfields output from the automatic power 
controller 330. 
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[0036] The address data generator 200 generates address data corresponding to 
the subfield data output from the subfield generator 340, and applies the address data to 
the address electrodes of the PDP 100. 

[0037] The sustain/scan pulse generator 400 receives the sustain pulse 
information from the automatic power controller 330, generates sustain/scan pulses 
according to the sustain pulse information, and applies the sustain/scan pulses to the 
sustain/scan electrodes of the PDP 100. 

[0038] The image data is then displayed on the PDP 100. 

[0039] The role of the image data corrector 320 in this process can be described 
in further detail as follows. Referring to FIG. 3, the automatic power controller 330 
feeds the number of subfields back to the table selector 321. Then, the table selector 
321 outputs gray scale data RGB' for the corrected image data RGB with reference to 
the correction table corresponding to the number of subfields. 

[0040] There are correction tables based on the number of subfields, which 
store the most adequate values calculated by experiments. Each table includes gray scale 
data and corrected image data corresponding to the gray scale data. Namely, there are 
tables presenting the corrected gray scale values corresponding to the input gray scale 
values for R, G, and B. 

[0041] Accordingly, the corrected values for input image data can be output 
differently according to the number of subfields to constantly maintain white 
chromaticity and to enhance the color reproducibility of each subfield. 

[0042] This image data correction method may have various modifications, an 
example of which will be described as follows in terms of a second embodiment of the 
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invention that generates a correction table according to the number of subfields and the 
APC level to maintain the chromaticity more precisely and constantly. 

[0043] FIG. 4 is a schematic of an image data corrector according to the second 
embodiment of the invention. Referring to FIG. 4, the image data corrector 320 
5 according to the second embodiment of the invention comprises a table selector 32 1 , an 
APC interval discriminator 323, a linear interpolator 325, and a memory 322. 

[0044] The memory 322 stores correction data for gray scale data for a defined 
number of APC levels based on subfields. The table selector 321 selects a table 
corresponding to the image data according to the number of subfields. 
10 [0045] The APC interval discriminator 323 determines an interval 

corresponding to the APC level, and selects two correction tables including the 
corresponding interval. The linear interpolator 325 calculates correction data for the 
corresponding APC level belonging to the interval through a linear interpolation 
operation from the two correction tables that form one interval. This will be described as 
1 5 follows with reference to FIG. 5. 

[0046] FIG. 5 is a conceptual diagram of linear interpolation. Referring to FIG. 
5, the linear interpolator 325 uses, for example, correction data of APC levels 32 and 0 
to calculate correction data of APC level 16. Namely, X A can be applied because APC 
level 16 is an intermediate between APC levels 32 and 0. If the APC level is not an 
20 intermediate, an appropriate proportion can be applied. This linear interpolation 
operation is well known to those skilled in the art. 

[0047] By using the linear interpolation operation, any correction data 
corresponding to the APC level of all the intervals can be generated with a small 
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memory capacity. If necessary, the experimental results for the APC levels of all the 
intervals can be stored as correction tables in a memory without using the linear 
interpolation operation. 

[0048] In various exemplary embodiments of the invention, the correction tables 
stored in the memory contain the most adequate values as determined by experiments. 
The number of correction tables necessary may be determined as shown in the following 
example. 

[0049] When using 5 correction tables for each APC level with 10 to 12 
subfields, for example, the required number of correction tables is 1 5 in total. 

[0050] APC 00 ~ APC 29: SF 10 -» correction table 00 ~ correction table 04 
[0051] APC 30 ~ APC 62: SF 1 1 -»■ correction table 10 ~ correction table 14 
[0052] APC 63 ~ APC 127: SF 12 -» correction table 20 ~ correction table 24 
[0053] Here, the correction table of subfield 12 is divided into 4 intervals by 5 
correction tables as follows. 

[0054] Interval 0 APC 63 ~ APC 78: -» correction table 20 ~ correction 

table 21 

[0055] Interval 1 -»• APC 79 ~ APC 94: -> correction table 21 ~ correction 
table 22 

[0056] Interval 2 -» APC 95 ~ APC 1 10: — correction table 22 ~ correction 
table 23 

[0057] Interval 3 — APC 111- APC 127: -* correction table 23 ~ correction 
table 24 
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[0058] When the number of subfields is 12 and the APC level is 100, this 
correction table belongs to interval 2 of subfield 12 and correction data is output from 
the correction data of tables 22 and 23 by linear interpolation. Each correction table 
stores corrected gray scale data for each RGB gray scale data obtained by experiments. 

[0059] The number of correction tables is variable depending on the user's 
needs and can be adequately designed in consideration of the capacity of the memory. 

[0060] While this invention has been described in connection with what is 
presently considered to be the most practical embodiment, it is to be understood that the 
invention is not limited to the disclosed embodiments, but, on the contrary, is intended 
to cover various modifications and equivalent arrangements included within the spirit 
and scope of the appended claims. 

[0061] As described above, the exemplary embodiment of the invention 
generates a correction table corresponding to the number of subfields and the APC level 
and corrects input image data according to the correction table to maintain constant 
white chromaticity and enhance the color reproducibility of each subfield. 
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